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Description of vapour phase reactor
A down flow fixed bed reactor with 120 mm diameter and 4100 mm height and having an upstream vaporizer and a downstream condenser (Chemito, India). The liquid feed methyl palmitate dissolved in hexane was fed by a pump (HPLZ grade, Knauer, USA) to the preheater (280˚C), then into the reactor. The catalyst bed was packed with glass beads and quartz wool.
Catalyst Characterization
Acidity of catalyst was measured by NH3-TPD (Temperature programmed desorption) analysis (AutoChem II 2910, Micromeretics) . FTIR analysis of support and catalyst was done to comprehend the stretching as well as bending vibrations using PerkinElmer, 1000 PC. The crystallinity and phase of the catalysts were studied using the X-ray diffraction (XRD) technique (Bruker D8 Advance diffractometer). Cu Kα (λ = 0.154 nm) was used at 2θ value of 5−80°. Thermal stability of catalyst was checked by DSC-TGA analysis using STA 449 F3 Jupiter, NETZSCH, simultaneous thermal analyzer. Surface area and porosity measurements were done by Brunauer-Emmett-Teller (BET) method using Micromeritics ASAP 2010 system. Surface morphology of catalyst was analyzed by means of scanning electron microscopy (SEM), JEOL, model JSM-6380LA, Japan. Transmission electron microscopy (TEM) of the catalyst was performed using a JEOL 2100, Japan, instrument with an accelerating voltage of 200 kV. The samples were dispersed in isopropyl alcohol. XPS of catalyst was acquired using AXIS SUPRA having a PHI 5000 Versa Probe II equipped with a mono-chromatic Al Kα (1486.6 eV) X-ray source and a hemispherical analyzer. Electrical compensation was applied during analysis. Where concentrations of all liquid by-products are derived from peak areas S3
Carbon Balance
We have calculated the carbon balance as the sum of residual substrate and products. Carbon at inlet includes the feedstock methyl palmitate and was found to be 0.76 g while carbon at outlet from C15 olefin, corresponds to 0.69 g. The difference in carbon weight was due to CO2 and CH4 formed as co-products during decarboxylation reaction. Table S1 . NH3-TPD analysis for different supports and catalysts Figure S4 . Gas chromatography data of gaseous products obtained during reaction using TCD
